D
evelopmental dysplasia of the hip (DDH) is a known risk factor for hip osteoarthritis (OA), but whether an individual patient with DDH will progress to end-stage hip OA is difficult to predict. In the current study, Morita and colleagues [5] offer a retrospective series of skeletally mature patients with bilateral radiographic DDH undergoing unilateral eccentric rotational acetabular osteotomy. The authors found that a radiographic measure called the center gap was an independent risk factor for radiographic OA progression in the contralateral asymptomatic hip at a mean 20 years of follow up. When combined with the femoral head extrusion index, these two radiographic measures had a sensitivity, specificity, and positive predictive value of 77% (95% confidence interval [CI], 46-95), 76% (95% CI, 65-85), and 36% (95% CI, 19-56), respectively for OA progression. In this study, no radiographic parameters were independently associated with symptom development.
Researchers previously measured acetabular dysplasia and femoral head incongruity within the acetabulum and found that lateral center edge angles less than 25°, smaller acetabular depth-towidth index, increased femoral head extrusion index, and increased femoral head lateralization were associated with the development of radiographic OA in previously asymptomatic hips [1, [6] [7] [8] [9] [10] 12] . Additionally, the development of early degenerative changes (Tönnis Grade 1) also predicted further progression to hip OA over time [12] .
None of these individual measurements, however, strongly predicted progression to hip OA in an individual patient and thus surgically managing DDH in skeletally mature patients remains driven by the development of symptomatic hip pain, not radiographic markers of acetabular dysplasia.
New radiological measures such as the center gap may improve overall predictive value of radiographs in identifying patients at risk for early OA progression or symptom development. Interestingly, no radiographic measures were predictive of symptom development, and identifying radiographic markers of symptomatic progression will be just as important as radiographic OA progression.
Where Do We Need To Go?
Identifying patients with DDH who will progress to early symptomatic, end-stage hip OA remains an important goal. Surgical treatments such as the Bernese periacetabular osteotomy successfully treat symptomatic hip pain in skeletally mature patients with DDH but identifying patients before early degenerative changes occur is important to improve survivorship and functional outcomes [2, 4, 11, 13] . Morita and colleagues [5] found that the center gap that may be one of the better individual radiographic predictors of progression to hip OA, but we need future studies to validate this radiographic marker in larger, morediverse patient populations. I also agree with Morita and colleagues that this measurement likely will need to be used with other markers, and I think future, larger studies should seek to confirm whether using it with the femoral head extrusion index really is the best approach Most studies on the natural history of DDH focus on radiographic progression as an endpoint; however, joint preservation procedures are dictated by symptomatic hip pain, and identifying radiographic predictors of symptom development is important to better inform surgical treatments. Expanding these radiographic markers to assess their role in predicting the failure of joint preserving surgery would also be valuable. Radiographic findings such as anterior acetabular overcoverage, acetabular retroversion, joint incongruity, and suboptimal correction can lead to decreased longevity of joint preserving surgery [2, 4, 13] . Examining radiographic parameters such as the center gap may be valuable to assess their role in predicting surgical failure both in the pre-and postoperative period.
How Do We Get There?
Progression to symptomatic OA in patients with DDH is multifactorial. Finding the most-effective combination of radiographic measures to predict disease progression is worthwhile, but it is also important to consider the role of the labrum and articular cartilage when we evaluate a patient's progression of symptoms, and how it influences DDH becoming degenerative joint disease. Advanced MRI techniques may become useful in this regard [3] . Additionally, larger, prospective studies are needed regarding identifying radiographic predictors of early symptom development as opposed to radiographic progression. The addition of validated patientreported outcome (PRO) scores in both national and institutional registries examining the natural history of DDH will help identify at-risk patients and assist with patient counseling and early surgical decision making. Incorporating radiographic measures, three-dimensional imaging techniques, and PROs sensitive to assess symptom progression would improve our predictive value to identify patients at risk of early progression.
